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Calculation Skills: Medication Errors 
The Department of Health & Social Care (DHSC) (2018), in their Report of the Short Life Working 
Group on reducing medication-related harm, provided a UK response to the World Health 
Organisation’s (WHO) (2017) Global Patient Safety Challenge, named ‘Medication without Harm’. 
WHO (2017) recognised that there is significant harm caused to patients globally as a result of 
medicines, resulting in a financial burden of approximately £32 billion but importantly, a significant 
proportion of this harm could be avoided.  
 
Question 1 
(i) The total annual drug expenditure in the NHS is approximately £16 billion, with 56.25 % 
of that spent in primary care. How much is the annual drug expenditure in primary care? 
(ii) The annual drug bill is currently rising by 8% per annum. Based on a 2018 figure of £16 
billion, what will the annual drug bill be by 2020?  
 
Question 2 
Two large scale studies identified prescribing error rates amongst junior doctors, with Foundation 
Year 1 (FY1) doctors showing a 7.4% error rate in Ryan, Ross and Davey’s (2014) study and an 8.4% 
error rate in the study by Dornan, Ashcroft & Heathfield (2009). Consultant error rates were shown 
to be 6.3% (Ryan et al, 2014) and 5.9% (2009). 
Based on the average error rates of the two studies, what is the difference in error rates between an 
FY1 and a consultant? 
 
Question 3 
A study by Kongkaew, Noyce & Ashcroft (2008) found that adverse drug reactions (ADRs) accounted 
for 5.3% of hospital admissions, with a 10.7% rate in elderly patients and a 4.1% rate in children. 
Answer the following questions on the basis on these figures: 
(i) Of the 9,500 children admitted to Hospital A in 2017, how many would be as a result of 
ADRs? Round your answer up or down to the nearest whole number. 
(ii) If 16,300 elderly patients were admitted to Hospital B in 2017 and 1,709 were 
attributable to ADRs, would this rate be above or below that anticipated? 
 
Question 4 
Another UK strategy identified by the DHSC (2018) to meet WHO (2017) targets, is the use of 
technology packages such as PINCER which enables identification of patients at risk from hazardous 
prescribing. DHSC (2018) suggest that trials of PINCER have identified 21,617 cases of hazardous 
prescribing in a patient population of 2.9 million. 
(i) Assuming the same incidence of hazardous prescribing across the UK, how many 
incidents are likely to be detected if the records of all 255,400 patients in Derby were 
reviewed? 
(ii) Considering the ADR rates suggested by Kongkaew (2008) in Q3 and the PINCER trial 
detection rates reported by DHSC (2018), in a population of 7,975 elderly patients 
admitted to Hospital C, how many of these could have been prevented (assuming that 
detection of hazardous prescribing prevents ADRs in all cases). 
 
Answers  
Question 1 
(i) £9 billion 
(ii) 2019 = 16 billion + 8% = 16 + 1.28 billion = £17,000,000,000 
2020 = 17.28 billion + 8% = 17.28 + 1.3824 = £18,662,400,000 
 
Question 2 
Average FY1 error rate = (7.4 + 8.4) ÷ 2 = 7.9% 
Average consultant error rate = (6.3 + 5.9) ÷ 2 = 6.1% 
Difference =  7.9 -6.1 = 1.8% 
 
Question 3 
(i) 9500 x 100 ÷ 4.1 = 390 (rounded up) 
(ii) 1% of 16300 = 163   
1709 ÷ 163 = 10.5% (rounded up) which is lower than the anticipated 10.7% 
 
Question 4 
21617 ÷ 29000000 = 0.745…% 
0.745…% of 255400 = 1904 (rounded up) 
(i) Elderly patients admitted with ADRs = 10.7% of 7975 = 853 
0.75% of 853 = 6 (rounded down) 
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